SEQUENCE LISTING 

<110> Marillia, Elizabth-France 
Zou, Jitao 
Taylor, David C. 

<120> PLANT PYRUVATE DEHYDROGENASE KINASE GENE 

<130> 3015-5442US 

<140> To be assigned 
<141> 2003-08-15 

<150> 10/222,075 
<151> 2002-08-16 

<160> 19 

<170> Patentln version 3.1 

<210> 1 
<211> 1104 
<212> DNA 

<213> Brassica napus 
<220> 

<223> PDHK cDNA from B . napus 
<400> 1 

atggcggtga agaaggctag cgagatgttt tcgaagagct tgatcgagga cgttcacaga 60 

tggggatgca tgaagcagac gggcgtgagc ctcaggtaca tgatggagtt cggttccact 12 0 

cccactgaga gaaaccttct gatctcggcg cagtttcttc acaaggagct tccgattcgg 18 0 

atcgcgaggc gtgcgatcga actcgagacg ctgccttatg gcctctctga gaaacctgcc 24 0 

gtcttgaagg taagagattg gtatgtggag tcattcaggg acatgagagc gtttcctgag 300 

atcaaggata ctgctgatga gaaagagttc acacagatga tcaaggctgt taaagtaagg 360 

cacaacaacg tggttcccat gatggctctg ggtgtgaacc agctgaagaa aggaatgaaa 42 0 

ctctacgaaa agcttgatga gattcatcag tttcttgatc gcttctactt gtctcgtata 480 

gggatccgta tgcttatcgg gcagcatgtt gagttgcata atccaaaccc accacttcac 54 0 

acagtgggtt acatacacac caagatgtct cctatggagg tggcaaggaa tgctagtgaa 600 

gatgcaaggt cgatttgttt cagagagtat ggttctgctc cggagataaa catatatggc 660 



1 



gatccaagtt tcacttttcc gtatgttccg acccatttgc atcttatggt gtatgagtta 720 

gtcaagaact ctctccgtgc tgtccaagag cggtttgttg actctgatag ggttgcacca 780 

ccaatccgta tcattgttgc tgatggaatc gaagatgtta caataaaggt ctcagatgaa 84 0 

ggtggaggta taccgagaag cggtctccct aaaatattca cttacctcta cagcactgca 900 

agaaacccac ttgaagaaga tgtggacttg ggaaccgctg atgttcccct gactatggct 960 

ggttatggtt atggtctgcc tattagtcgc ttgtatgctc gctattttgg tggagatttg 1020 

cagatcatat ccatggaagg atacgggact gatgcttact tgcacttgtc tcgtcttgga 1080 

gactcgcagg agcctttgcc atga 1104 

<210> 2 

<211> 1104 

<212> DNA 

<213> Brassica rapa 

<220> 

<223> PDHK cDNA from B. rapa 
<400> 2 

atggcggtga agaaggctag cgagatgttt tcgaagagct tgatcgagga cgttcacaga 60 

tggggatgca tgaagcagac gggcgtgagc ctcaggtaca tgatggagtt cggttccact 12 0 

cccactgaga gaaaccttct gatctcggcg cagtttcttc acaaggagct tccgattcgg 18 0 

atcgcgaggc gtgcgatcga actcgagacg ctgccttatg gcctctctga gaaacctgcc 24 0 

gtcttgaagg tgagggattg gtatgtggag tcattcaggg acatgagagc gtttcctgag 300 

atcaaggata ctgctgatga gaaagagttc actcagatga ttaaggctgt taaagtaagg 360 

cacaacaacg tggttcccat gatggctctg ggtgtgaacc agctgaagaa aggaatgaaa 42 0 

ctctacgaaa agcttgatga gattcatcag tttcttgatc gcttctactt gtctcgtata 480 

gggatccgta tgcttatcgg gcagcatgtt gagttgcata atccaaaccc accacttcac 54 0 

acagtgggtt acatacacac caagatgtct cctatggagg tggcaaggaa tgctagtgaa 60 0 

gatgcaaggt cgatttgttt cagagagtat ggttctgctc cggagataaa catatatggc 660 

gatccaagtt ccactyttcc gtatgttccg acccatttgc atcttatggt gtatgagtta 720 
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gtcaagaact ctctccgtgc tgtccaagag cggtttgttg actctgatag ggttgcacca 78 0 

ccaatccgta tcattgttgc tgatggaatc gaagatgtta caataaaggt ctcagatgaa 84 0 

ggtggaggta taccgagaag cggtctccct aaaatattca cttacctcta cagcactgca 900 

agaaacccac ttgaagaaga tgtggacttg ggaaccgctg atgttcccct gactatggct 960 

ggttatggtt atggtctgcc tattagtcgc ttgtatgctc gctattttgg tggagatttg 102 0 

cagatcatat ccatggaagg atacgggact gatgcttact tgcacttgtc tcgtcttgga 1080 

gactcgcagg agcctttgcc atga 1104 

<210> 3 
<211> 1104 
<212> DNA 

<213> Brassica oleracea 
<220> 

<223> PDHK cDNA from B. oleracea 
<400> 3 

atggcggtga agaaggctag cgagatgttt tcgaagagct tgatcgagga cgttcacaga 60 

tggggatgca tgaagcagac gggcgtgagc ctcaggtaca tgatggagtt cggttccact 12 0 

cccactgaga ggaacctcct gatctcggcg cagtttcttc acaaggagct tccgattcgg 180 

atcgcgaggc gtgcgatcga actcgagacg ctgccttatg gcctctctga gaaacctgcc 24 0 

gtcttgaagg taagrgattg gtatgtggag tcattcaggr acatgagagc gtttcctgag 300 

atcaaggata ctgctgayga gaaagagttc acacagatga ttaaggctgt taaagtaagg 3 60 

cacaacaacg tggttcccat gatggctctg ggtgttaacc agctgaagaa aggaatgaaa 4 20 

ctctacgaaa aactcgatga gattcatcag tttcttgatc gcttctactt gtcacgtata 480 

gggatccgta tgcttatcgg gcagcatgtt gagttgcata atccaaaccc accacttcac 540 

actgtgggtt acatacacac caagatgtct cctatggagg tggcaaggaa tgcyagtgaa 600 

gatgcaaggt cgatttgttt casagagtat ggttctgctc cggagataaa cmtatatggc 660 

gatccaagtt tcacctttcc gtatgtacca acccatttgc atcttatggt gtatgagcta 720 

gtcaagaact ctctacgtgc tgtccaagag cgatttgttg attctgatag ggttgcacca 780 

ccaatccgta tcattgttgc tgatggaatc gaagatgtta caataaaggt ctcagatgaa 84 0 
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ggtggaggta taccgagaag cggtctgccc aaaatattca cttacctsta cagcactgca 90 0 

agaaacccgc ttgaagaaga tgtggacttg ggaacagctg atgtacccgt gacwatggct 960 

ggttatggtt atggtctgcc yattagtcgc ttgtatgctc gatactttgg tggagatttg 1020 

cagatcatat ccatggaagg atacgggact gatgcttact tgcacttgtc tcgtcttgga 1080 

gactcgcaag agcctttgcc atga 1104 

<210> 4 
<211> 1104 
<212> DNA 

<213> Brassica carinata 
<220> 

<223> PDHK cDNA from B. carinata 
<400> 4 

atggcggtga agaaggctag cgagatgttt tcgaagagct tgatcgagga cgttcacaga 60 

tggggatgca tgaagcagac gggcgtgagc ctcaggtaca tgatggagtt cggttccact 120 

cccactgaga ggaacctcct gatctcggcg cagtttcttc acaaggagct tccgattcgg 18 0 

atcgcgaggc gtgcgatcga actcgagacg ctgccttatg gcctctctga gaaacctgcc 240 

gtcttgaagg taagagattg gtatgtggag tcattcaggg acatgagagc gtttcctgag 300 

atcaaggata ctgctgatga gaaagagttc acacagatga ttaaggctgt taaagtaagg 3 60 

cacaacaacg tggttcccat gatggctctg ggtgttaacc agctgaagaa aggaatgaaa 420 

ctctacgaaa aactcgatga gattcatcag ttttttgatc gcttctactt gtcacgtata 480 

gggatccgta tgcttatcgg gcagcatgtt gagttgcata atccaaaccc accacttcac 540 

actgtgggtt acatacacac caagatgtct ccaatggagg tggcaaggaa tgctagtgaa 600 

gatgcaaggt cgatttgttt ccgagagtat ggttctgctc cggagataaa catatatggc 660 

gatccaagtt tcacctttcc gtatgtacca acccatttgc atcttatggt gtatgagcta 72 0 

gtcaagaact ctctacgtgc tgtccaagag cggtttgttg actctgatag ggttgcacca 780 

ccaatccgta tcattgttgc tgatggaatc gaagatgtta caataaaggt ctcagatgaa 84 0 

ggtggaggta taccgagaag cggcctgccc aaaatattca cttacctcta cagcactgca 900 
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agaaacccgc ttgaagaaga tgtggacttg ggaacagctg atgtacccgt gactatggct 



960 



ggttatggtt atggtctgcc tattagtcgc ttgtatgctc gatactttgg tggagatttg 102 0 
cagatcatat ccatggaagg atacgggact gatgcttact tgcacttatc tcgtcttgga 1080 
gactcgcagg agcctttgcc atga 1104 



<210> 5 

<211> 367 

<212> PRT 

<213> Brassica napus 



<220> 

<223> Deduced amino acid sequence from B. napus PDHK cDNA (SEQ ID NO:l) 
<400> 5 

Met Ala Val Lys Lys Ala Ser Glu Met Phe Ser Lys Ser Leu lie Glu 
15 10 15 

Asp Val His Arg Trp Gly Cys Met Lys Gin Thr Gly Val Ser Leu Arg 
20 25 30 



Tyr Met Met Glu Phe Gly Ser Thr Pro Thr Glu Arg Asn Leu Leu lie 
35 40 45 

Ser Ala Gin Phe Leu His Lys Glu Leu Pro lie Arg lie Ala Arg Arg 
50 55 60 

Ala lie Glu Leu Glu Thr Leu Pro Tyr Gly Leu Ser Glu Lys Pro Ala 
65 70 75 80 

Val Leu Lys Val Arg Asp Trp Tyr Val Glu Ser Phe Arg Asp Met Arg 
85 90 95 



Ala Phe Pro Glu lie Lys Asp Thr 
100 

Met lie Lys Ala Val Lys Val Arg 
115 120 



Ala Asp Glu Lys Glu Phe Thr Gin 

105 110 

His Asn Asn Val Val Pro Met Met 
125 



Ala Leu Gly Val Asn Gin Leu Lys Lys Gly Met Lys Leu Tyr Glu Lys 
130 135 140 

Leu Asp Glu lie His Gin Phe Leu Asp Arg Phe Tyr Leu Ser Arg lie 
145 150 155 160 

Gly lie Arg Met Leu lie Gly Gin His Val Glu Leu His Asn Pro Asn 
165 170 175 . 



Pro Pro Leu His Thr Val Gly Tyr lie His Thr Lys Met Ser Pro Met 
180 185 190 



Glu Val Ala Arg Asn Ala Ser Glu Asp Ala Arg Ser lie Cys Phe Arg 
195 200 205 

Glu Tyr Gly Ser Ala Pro Glu lie Asn lie Tyr Gly Asp Pro Ser Phe 
210 215 220 

Thr Phe Pro Tyr Val Pro Thr His Leu His Leu Met Val Tyr Glu Leu 
225 230 235 240 

Val Lys Asn Ser Leu Arg Ala Val Gin Glu Arg Phe Val Asp Ser Asp 
245 250 255 

Arg Val Ala Pro Pro lie Arg lie lie Val Ala Asp Gly lie Glu Asp 
260 265 270 

Val Thr lie Lys Val Ser Asp Glu Gly Gly Gly lie Pro Arg Ser Gly 
275 280 285 

Leu Pro Lys lie Phe Thr Tyr Leu Tyr Ser Thr Ala Arg Asn Pro Leu 
290 295 300 

Glu Glu Asp Val Asp Leu Gly Thr Ala Asp Val Pro Leu Thr Met Ala 
305 310 315 320 

Gly Tyr Gly Tyr Gly Leu Pro lie Ser Arg Leu Tyr Ala Arg Tyr Phe 
325 330 335 

Gly Gly Asp Leu Gin lie lie Ser Met Glu Gly Tyr Gly Thr Asp Ala 
340 345 350 



Tyr Leu His Leu Ser Arg Leu Gly Asp Ser Gin Glu Pro Leu Pro 
355 360 365 



<210> 6 
<211> 367 
<212> PRT 

<213> Brassica rapa 
<220> 

<223> Deduced amino acid sequence from B. rapa PDHK cDNA (SEQ ID NO:2) 
<400> 6 

Met Ala Val Lys Lys Ala Ser Glu Met Phe Ser Lys Ser Leu lie Glu 
15 10 15 

Asp Val His Arg Trp Gly Cys Met Lys Gin Thr Gly Val Ser Leu Arg 
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20 



25 



30 



Tyr Met Met Glu Phe Gly Ser Thr Pro Thr Glu Arg Asn Leu Leu lie 
35 40 45 

Ser Ala Gin Phe Leu His Lys Glu Leu Pro lie Arg lie Ala Arg Arg 
50 55 60 

Ala lie Glu Leu Glu Thr Leu Pro Tyr Gly Leu Ser Glu Lys Pro Ala 
65 70 75 80 

Val Leu Lys Val Arg Asp Trp Tyr Val Glu Ser Phe Arg Asp Met Arg 
85 90 95 

Ala Phe Pro Glu lie Lys Asp Thr Ala Asp Glu Lys Glu Phe Thr Gin 
100 105 110 

Met lie Lys Ala Val Lys Val Arg His Asn Asn Val Val Pro Met Met 
115 120 125 

Ala Leu Gly Val Asn Gin Leu Lys Lys Gly Met Lys Leu Tyr Glu Lys 
130 135 140 

Leu Asp Glu lie His Gin Phe Leu Asp Arg Phe Tyr Leu Ser Arg lie 
145 150 155 160 

Gly lie Arg Met Leu lie Gly Gin His Val Glu Leu His Asn Pro Asn 
165 170 175 

Pro Pro Leu His Thr Val Gly Tyr lie His Thr Lys Met Ser Pro Met 
180 185 190 

Glu Val Ala Arg Asn Ala Ser Glu Asp Ala Arg Ser lie Cys Phe Arg 
195 200 205 

Glu Tyr Gly Ser Ala Pro Glu lie Asn lie Tyr Gly Asp Pro Ser Ser 
210 215 220 

Thr Phe Pro Tyr Val Pro Thr His Leu His Leu Met Val Tyr Glu Leu 
225 230 235 240 

Val Lys Asn Ser Leu Arg Ala Val Gin Glu Arg Phe Val Asp Ser Asp 
245 250 255 

Arg Val Ala Pro Pro lie Arg lie lie Val Ala Asp Gly lie Glu Asp 
260 265 270 

Val Thr lie Lys Val Ser Asp Glu Gly Gly Gly lie Pro Arg Ser Gly 
275 280 285 

Leu Pro Lys lie Phe Thr Tyr Leu Tyr Ser Thr Ala Arg Asn Pro Leu 
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290 295 300 

Glu Glu Asp Val Asp Leu Gly Thr Ala Asp Val Pro Leu Thr Met Ala 
305 310 315 320 

Gly Tyr Gly Tyr Gly Leu Pro lie Ser Arg Leu Tyr Ala Arg Tyr Phe 
325 330 335 

Gly Gly Asp Leu Gin lie lie Ser Met Glu Gly Tyr Gly Thr Asp Ala 
340 345 350 

Tyr Leu His Leu Ser Arg Leu Gly Asp Ser Gin Glu Pro Leu Pro 
355 360 365 



<210> 7 

<211> 367 

<212> PRT 

<213> Brassica oleracea 
<220> 

<221> misc_f eature 

<222> (94).. (94) 

<223> X at position 94 is N or D 
<220> 

<223> Deduced amino acid sequence from B. oleracea PDHK cDNA (SEQ ID NO: 3) 

<400> 7 

Met Ala Val Lys /Lys Ala Ser Glu Met Phe Ser Lys Ser Leu Ile_Glu 
15 10 15 

Asp Val His Arg Trp Gly Cys Met Lys Gin Thr Gly Val Ser Leu Arg 
20 25 30 

Tyr Met Met Glu Phe Gly Ser Thr Pro Thr Glu Arg Asn Leu Leu lie 
35 40 45 

Ser Ala Gin Phe Leu His Lys Glu Leu Pro lie Arg lie Ala Arg Arg 
50 55 60 

Ala lie Glu Leu Glu Thr Leu Pro Tyr Gly Leu Ser Glu Lys Pro Ala 
65 70 75 80 

Val Leu Lys Val Arg Asp Trp Tyr Val Glu Ser Phe Arg Xaa Met Arg 
85 90 95 

Ala Phe Pro Glu lie Lys Asp Thr Ala Asp Glu Lys Glu Phe Thr Gin 
100 105 110 

Met lie Lys Ala Val Lys Val Arg His Asn Asn Val Val Pro Met Met 
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115 



120 



125 



Ala Leu Gly Val Asn Gin Leu Lys Lys Gly Met Lys Leu Tyr Glu Lys 
130 135 140 

Leu Asp Glu lie His Gin Phe Leu Asp Arg Phe Tyr Leu Ser Arg lie 
145 150 155 160 

Gly lie Arg Met Leu lie Gly Gin His Val Glu Leu His Asn Pro Asn 
165 170 175 

Pro Pro Leu His Thr Val Gly Tyr lie His Thr Lys Met Ser Pro Met 
180 185 190 

Glu Val Ala Arg Asn Ala Ser Glu Asp Ala Arg Ser lie Cys Phe Arg 
195 200 205 

Glu Tyr Gly Ser Ala Pro Glu lie Asn lie Tyr Gly Asp Pro Ser Phe 
210 215 220 

Thr Phe Pro Tyr Val Pro Thr His Leu His Leu Met Val Tyr Glu Leu 
225 230 235 240 

Val Lys Asn Ser Leu Arg Ala Val Gin Glu Arg Phe Val Asp Ser Asp 
245 250 255 

Arg Val Ala Pro Pro lie Arg lie lie Val Ala Asp Gly lie Glu Asp 
260 265 270 

Val Thr lie Lys Val Ser Asp Glu Gly Gly Gly lie Pro Arg Ser Gly 
275 280 285 

Leu Pro Lys lie Phe Thr Tyr Leu Tyr Ser Thr Ala Arg Asn Pro Leu 
290 295 300 

Glu Glu Asp Val Asp Leu Gly Thr Ala Asp Val Pro Val Thr Met Ala 
305 310 315 320 

Gly Tyr Gly Tyr Gly Leu Pro lie Ser Arg Leu Tyr Ala Arg Tyr Phe 
325 330 335 

Gly Gly Asp Leu Gin lie lie Ser Met Glu Gly Tyr Gly Thr Asp Ala 
340 345 350 

Tyr Leu His Leu Ser Arg Leu Gly Asp Ser Gin Glu Pro Leu Pro 
355 360 365 



<210> 8 
<211> 367 
<212> PRT 
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<213> Brassica carinata 



<220> 

<223> Deduced amino acid sequence from B. carinata PDHK cDNA (SEQ ID NO: 4) 
<400> 8 

Met Ala Val Lys Lys Ala Ser Glu Met Phe Ser Lys Ser Leu lie Glu 
15 10 15 

Asp Val His Arg Trp Gly Cys Met Lys Gin Thr Gly Val Ser Leu Arg 
20 25 30 

Tyr Met Met Glu Phe Gly Ser Thr Pro Thr Glu Arg Asn Leu Leu lie 
35 40 45 

Ser Ala Gin Phe Leu His Lys Glu Leu Pro lie Arg lie Ala Arg Arg 
50 55 60 

Ala lie Glu Leu Glu Thr Leu Pro Tyr Gly Leu Ser Glu Lys Pro Ala 
65 70 75 80 

Val Leu Lys Val Arg Asp Trp Tyr Val Glu Ser Phe Arg Asp Met Arg 
85 90 95 

Ala Phe Pro Glu lie Lys Asp Thr Ala Asp Glu Lys Glu Phe Thr Gin 
100 105 110 

Met He Lys Ala Val Lys Val Arg His Asn Asn Val Val Pro Met Met 
115 120 125 

Ala Leu Gly Val Asn Gin Leu Lys Lys Gly Met Lys Leu Tyr Glu Lys 
130 135 140 

Leu Asp Glu He His Gin Phe Phe Asp Arg Phe Tyr Leu Ser Arg He 
145 150 155 160 

Gly He Arg Met Leu He Gly Gin His Val Glu Leu His Asn Pro Asn 
165 170 175 

Pro Pro Leu His Thr Val Gly Tyr He His Thr Lys Met Ser Pro Met 
180 185 190 

Glu Val Ala Arg Asn Ala Ser Glu Asp Ala Arg Ser He Cys Phe Arg 
195 200 205 

Glu Tyr Gly Ser Ala Pro Glu He Asn He Tyr Gly Asp Pro Ser Phe 
210 215 220 

Thr Phe Pro Tyr Val Pro Thr His Leu His Leu Met Val Tyr Glu Leu 
225 230 235 240 
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Val Lys Asn Ser Leu Arg Ala Val Gin Glu Arg Phe Val Asp Ser Asp 
245 250 255 



Arg Val Ala Pro Pro 
260 

Val Thr lie Lys Val 
275 

Leu Pro Lys lie Phe 
290 

Glu Glu Asp Val Asp 
305 

Gly Tyr Gly Tyr Gly 
325 

Gly Gly Asp Leu Gin 
340 

Tyr Leu His Leu Ser 
355 



He Arg He He Val Ala 
265 

Ser Asp Glu Gly Gly Gly 
280 

Thr Tyr Leu Tyr Ser Thr 
295 

Leu Gly Thr Ala Asp Val 
310 315 

Leu Pro He Ser Arg Leu 
330 

He He Ser Met Glu Gly 
345 

Arg Leu Gly Asp Ser Gin 
360 



Asp Gly He Glu Asp 
270 

He Pro Arg Ser Gly 
285 

Ala Arg Asn Pro Leu 
300 

Pro Val Thr Met Ala 
320 

Tyr Ala Arg Tyr Phe 
335 

Tyr Gly Thr Asp Ala 
350 

Glu Pro Leu Pro 
365 



<210> 9 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> Degenerate forward primer with a Kpnl site designed from conserved segmen 
ts of known PDHK amino-acid sequences from Arabidopsis (CAA07447) and corn (AF03 
8585) . 

<220> 

<221> misc_feature 

<222> (15) . . (15) 

<223> N at position 15 is a mix of A, T, G and C 
<220> 

<221> misc_feature 

<222> (16) . . (16) 

<223> N at position 16 = is a mix of A, T, G and C 

<400> 9 

cggggtacct ggggnnssat gaarcar 2 7 



<210> 10 
<211> 27 
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<212> DNA 

<213> Artificial 



<220> 

<223> Degenerate reverse primer with a Xbal site designed from conserved segmen 
ts of known PDHK amino-acid sequences from Arabidopsis (CAA07447) and corn (AF03 
8585) . 

<220> 

< 2 2 1 > mi sc_f ea t ur e 
<222> (13) . . (13) 

<223> N at position 13 is a mix of A, T, G and C 
<400> 10 

tgctctagat yanggyaarg gytcyts 27 



<210> 11 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> 5'RACE GSP1 gene specific primer designed from the DNA sequence informati 
on provided by RACE -generated fragments. 

<400> 11 

ctttcttcag ctggttcaca c 21 



<210> 12 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> 5'RACE GSP2 gene specific primer designed from the DNA sequence informati 
on provided by RACE -generated fragments. 

<400> 12 

gactccacat accaatctct taccttcaa 2 9 



<210> 13 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> 5'RACE GSP3 gene specific primer designed from the DNA sequence informati 
on provided by RACE -generated fragments. 
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<400> 13 

cataaggcag cgtctcgagt teg 



23 



<210> 14 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> 3'RACE GSP1 gene specific primer designed from. the DNA sequence informati 
on provided by RACE -generated fragments. 

<400> 14 

agatgtggac ttgggaaccg ctgat 25 



<210> 15 

<211> 28 

<212> DNA 

<213> Artificial 

<22 0> 

<223> 3'RACE GSP2 gene specific primer designed from the DNA sequence informati 
on provided by RACE -generated fragments. 

<400> 15 

gttatggtct gectattagt cgcttgta 28 



<210> 16 

<211> 24 

<212> DNA 

<213> Artificial 

<220>' 

<223> Forward primer designed to add a Pmel restriction site to one end 
of the PDHK gene 

<400> 16 

gtttaaacat ggcggtgaag aagg 24 



<210> 17 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Reverse primer designed to add a Pmel restriction site to one end 
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» 



of the PDHK gene 
<400> 17 

gtttaaactc atggcaaagg ctcc 24 



<210> 18 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Forward primer designed to add two restriction sites, BstE II and 
BsiW, at each end of teh Bn PDHK gene 

<400> 18 

cgtacgatgg cggtgaagaa ggcta 25 



<210> 19 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Reverse primer designed to add two restriction sites, BstE II and 
BsiW, at each end of teh Bn PDHK gene 

<400> 19 

ggtgacctca tggcaaaggc tcct 24 



14 



